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(57) Abstract: 

PURPOSE: Provided is a cyclic olefin addition polymer having a norbornene derivative obtained by 
Pauson-Khand reaction, which has low hygroscopic property, high glass transition temperature, 
excellent heat stability, oxidation stability, chemical resistance, metal adhesion and barrier property. 
CONSTITUTION: The polymer is a cyclic olefin addition homopolymer of the compound represented 
by the formula 1 or formula 2, wherein k is an integer of 0 to 4; each of I is independently or 
simultaneously an integer of 0 to 4; each of R1-R4 is independently or simultaneously hydrogen, 
halogen, a C1-C20 linear or branched alkyl, alkoxy, alkoxyalkyl, alkoxysilyl, alkylperoxy, 
alkylcarbonyloxy, aryloxy, aryloxysilyl, alkenyl or vinyl, a C6-C40 aryl substituted or non-substituted 
by a hydrocarbon, a C7-C15 aralkyl substituted or non-substituted by a hydrocarbon, a C3-C20 



alkynyl or a sulfur-containing radical, in which R1 and R2 f or R3 and R4, respectively, are bonded 
together to form a C1-C10 alkylidene group, a C3-C12 saturated or unsaturated cyclic group or a C6- 
C17 aromatic ring compound, if each of them is not hydrogen or a halogen; and R5 is an alkyl 
diradical, aryl diradical, alkoxyalkyl diradical, alkoxysilyl diradical or an alkenyl diradical. 
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£ f^ajofl 3LSL£-*m °]-%r*H*\ *&^°]& 3n^vg -fr,£*fll- 

*Rr 3*^3 JLeJ$ ^-^^ ^-7 r ^ o)o) ^,2. ^tgoft ^ ^ clef. 

inA^Tfl ^1-51 -fr^cK^ 3-^°l ^JL t ^3 £7} fe£ -pre}*I°l££(Tg > 200 TJ)# 

7MlaL & TFT-LCD^I St^multichip modules). ^335. (IC), *!*>4i783 -S-*1*H 

H- ^#3M(nat panel display) ^^-§-i: ^-fr^ S^^I ^-f- ^ sfl^ ^o_^ *Y&£\^ 
Si*}, <S*fl, £:*B-8- ^-frSi l-^^r 1-^0)^314 BCB(bis-benzocyclobutenes) ^°1 ^V-g-^Jl SX*-^, # 
3?-4i^)-§-o.^^ PMMA(polymethylmethacrylate)M- PC (polycarbonate) Aj-g-sjolxlji ojef. 

***r#*ll ^}91tt d^S] -?-^3f ^oj wi^-tg-a} ^}7l^ ^eJ>Q45] #-g-# #0171 ^i^e)^ 

^jf^o] ^x] <S7] jl^-oIH 4*4 ( cur i n g) -^7} sm. o)^ ^ 

^(curing) a]^ ">^t}. 

jM)^3 -^tHl^f ^2^4iSl *v^oi ^oJ-a^ jfr#^ 7 y ^o_u) &^o] ^o- Tj-^-t}. jLsJtg o 

itHii' irtS"*r^ *8"*9^r ROMP(ring opening metathesis polymerization), HROMP(ring opening metathesis poly 
merization followed by hydrogenation), ^lH 382}^ ^r^tJ- ZL^iSL i?^ ^jt^t SI*}. 

ROMP^l tf^TT ^4)3 ^XSJ- nfj^-ofl ojoj-^Aj ^ AJ-3J- *±^o| 37l ) .g^*] 

^ 5Ui^ <M7 r 4:^ ^1+ «3SH8 ^-^1 ^ ^(Reaction injection molding)^ 

*H ^S.7l^o.^ Af-g-^q-^ #0} o>^^ at|.(ul^«J ^15.011.7305:). 

ROMPofl $n ^5]^ ^-4^1 ^11- ^^^1^1^ *2*Qo) <$z\x\°Xv±, ^^S-S. 

ROMP 50 *C ^7>Aj^cf. ae^ ^ ^]7f ^cfls)^ iHH u]-§-£} ^7>5]- # 

*M"f3 ^« ^o] oje^ ^i-oj^ o.^.ofl 5joi|7> ycf. 

ofl€^4^ ^7}^$ ^4- WI^^^l^) ^# Af^^ £^(Topas) er^ ^)#<^l E|suf( 

Ticona)eHr ^A>o||Ai #^1^^^ ^ ^<y^ «>u|-g. ^pfll- A>^-s r o^ o r3 g( A p e |)ol^ nl^oi( Mi 

tSUi)A}o||Ai ^Alsl^cj. -jl^ d ^^-^l7> 7]^7)# 7fx] Jl $a^l »o>>H ^J£M- 

^ 7p^l jI 5U^-. 2.^-. Ale^^- ^cgoj ofl^^l ^u})^ A r ^^- Tj-f $A>^ ^3L7 r ^^s. Jl 

S-^^l l-^^7f <y^^1cfj7 ja.iS)Sic].(p, astic News# Feb# 27# -,995^ p 24). o.eiq- ol^^ SL^^^ ^ 
^<H1 ttr^ ¥^^1 <>1 ^^^fl^ -B-el^^)^^ ^ ^^(Tg < 240 r)# ^9J^r. £E^> ^^^^o] 

1990\3^ ?f D J^l<l ^^l pflf*^*n ±&&s>) ^<a <g^°| ^.5.sl^o,q- f o)uj| 

71 nB^cj cj o]Aj.o) o^^- 7 f -a^sjxl ^^gcKKaminsky, W.; Bark, A.; Drake. I. Stud. Surf. Catal. 1990, 56, 42 
5). ^ ±SL*&7\] SL^sq ^£ o]v] i 9 77Vio« *LJL*\ ?j^(Gaylord. N.G.; Deshpande. A 

.B.; Mandal, B.M.; Martan, M. J. Macromol. Sci.-Chem. 1977, A11(5), 1053-1070). ^^^l ^^-§r °l-8-*r^ ^ 
^-^!# ^*rfe ^ 71^711- £<y§ ^ Sl^-^, °H ^^^^ -ff7l ^.oH^ ^-^-^ 

^^M- *7l^^ tfjg ^Tdl^l £^ ^^fe- ^7fl7f Si^. HS. 7l^7l# 7^1^ ii^.^ ¥ 

^1^1 -9^1^ 3£*t ^*><H 71^711- £<a^fe ^4- *r7l z>o] r 

71^71^. ^£(endo)/^4:(exo)^ ^^^^ -'S^^^r. ^£(endo) 7^1^ ii^>dl(norbornene 

)$i ^ ^dt(exo) 7He JSL^») (monomer) «1 *H ^^*1 ^^x)^ ^ o.^. <y.^ 

^ Aj^aj o,^ ^jdi(exo) 3*H1 ^l«:7ll- £9J^ ^-^o) ^^.^.u}-. 

1] 
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+ 1 



Diels-Alder reaction 

R 




endo conformation 



€■ 1^€r <tf7l ^2fl3 S-^^-i- aejsH «.^^ 7 > ^.S.^. -§^°1 #JL. -frel^iol ££7> feiL^, <3*l$4 « 
-SSr ^^f] +4^31. LflSj-eHJol ^-^*>3l ^7H, ^-4f 3«H£<») Jielt§ -§-efl^ -?-7 r f^Afl ^ a2 j ^ 

2: a <j-»fl-i- *8*Sr-b 3# ^ «LS ^=r. 

£ IHgS] E cf^- ^-aj^g. #^3} S-ajo] jT^tg jjL 7r aS ] ^at^-i- ^«Hr 5Jo|c|-. 

1^3 3 5£ cf^. s-aj^g. ^qa\3_x} cff ^Sl-^ ^ ^^J-iTlll- ^SHr ^-fr^ SU*] SE£- (barrier 
property)^ n?]?8 -g-fij -M-§-£)fe- uie|% ^7} ^ H2] ^i^-t- *il*sRr 5i 0 lt+. 

-*7) !HJSr7| a^-?VE EHJ21 ta.id!7ll #tt*SJ 5Lzm -t-efl^ -¥-7V 3L2.#e}t>1, H 

Er<ys] Jna.v2?H *r iz«i\fl7il fir #-§-2} jiel% #efl^ *j-7\ ^^sfl 3? o^s} ^3. *l) 

e ^-g- EPd <q i.a.\3^1 J}fr«-(j£3« S^°i)2l ^-7> j£2. (addition homopolymer). 2. 

Ef-ys) IciLyflTfl fir#l-(a>3<i SLicH)^ BE i*g- iia.^7fl 3j-tM-(j2. 3 <i 2.^)2] ^-7\ £^*fl(addi 
tion copolymer)!- ^fl^^rfe- 

jZ.el<8 IcS-VSTi) Sj-^-i- BE^r icA^ -fViE^-Sf ^7l 3a ^ ^-£- *r*+2j iiSHdl i^*r^r £i 

"1* 

3a] 




•4^1 £ 7V» #"3^ 21^>lfe- £e]^ H>olA)#s.[2,2,1]^S-2-<i!!(bicyclo[2.2.1]hept-2-en 

e)°m. 

[Sr^ 1] 
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A <M 3^*1 13 ^oflAl, 

R 1 ,4R 2 r ?^^*\°.^ SE^r 4^; §^31; 1 tflx] 203 ^ ^ «j;2J, tHM. 

*)«rS)Al &±^r 6 M)a] 403 e>>^; ^3*^4:3. *]^5qxj 1 15°) ^*^(ar 
alkyl); 3 20^ ^1 ^(alkynyl); SE^f 5L^*Hf 



*1 122) SEfe #3L2} A]#eJ n#; SEfe- 6 17S) JL^^^^r ^ SU*.^; 



3 tfl 



0 0 
ii ii 

S-R' R'-S-R* 
n ii 

^y] i^SRr SR . R SR , SSR , R SSR r S(=0)R , R S(-0)R ,0 , 0 , r c(-S)R , R C( 

R* 0 R" ifix/r\ 0 R" 

=S)SR.RSO 3 H, R N=C=S, R NNC(=S)R , (CH ^ C} H— 0 ^VSR" § tC^O (CH^SR* 

f 3 f {J OH R* <£\ 

(CHVfC^NH — (CH)p-SR* R--C-0-CH 2 -CH-CH 2 -NH-(CH}^SR* ^^^CH^SR" 
* * * *— 



cr 



CH 2 ~^H 2 -CH 2 -CH 2 -NH--(CH 2 ) R rSR < 



*m o_5L, 1 ifl^l 20^ ^ 7 }X\ ^ <£*|, ^a!^^ # 

£ 7 M|a] 153 ^^-^(aralkyl); 3 203 g?|>£(alkynyl)<>1:2; 



5 Ml a] 1231 



R ^ ^ o.^ ^"5.^1; 1 ^a) 20 S] ^ ^ A*\ ^ ^a] # ^a]^^, tt^^-^A), 

12^1 a]#^^; ^rSj-^rrtS. ^l«r« SEfe ^1 ^-S] 6 vflx] 4 OB) o>^ ; ^^^s. a1^^ SE^r ^1^5) 
a] 7 M)a1 152) of^S(aralkyl); £^ Ihh^ 3 M)a) 20^] ^r^^(alkynyl)^] JI; 



^3 n^nbl^l 102) 
2] 



«3 O 




^71 fl-^-^ 2 oflAi, 
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443 £ ^ ^*j°-3L SE£r ^A|ofl, o M]a] 43 

R 6 ^4^*h ^43^; ^a) a}^ c^cjzh; 2E^r ^4^0] JL; 

R 4 f 5R 5 r 44 ^^±3. Sfe- %-*M. ^3!; 1 M14 203 a}*§ ^ 7}a) ^ 

BEtr 6 MI4 403 <>HJ; ^SK^dtS. a|:£^ *1«Sl*l££ *£±^r 7 Ml a] 153 (ar 

alkyl); &±*r 3MW 203 ^^(alkynyl); 5E^ 3^3: 4^<>) JL, 

WR 4 , D ^R 5 r ^ S.^ <S^3<H 1 M14 103 a#; ^t±^ 3 M] 

a] 123 SLSf SE^r #5L3} 4^ 6 Ml a] 173 ^ SJ-*^. 

V?) n% i£#*Hr 44»£ ^4 13 333 ^4". 

£■ ^3 ^ 7> A cM 3^4 -j 25. 3.4 3 -Jr ^-7> 3ls#4*1, S sj-^i 1£ ^2il 

A]3ir S.^3- 44 3^.5. SLA) 2.^3 ^43 X«-«4. 

3] 




A <J-4 33 4*fI4, 

R 11 , R 12 , R 13 , ^ R 14 44 ^4i*5. -f-AHl. §^^1; 1 Ml 4 20 3 Sfe- 7>4 ^ 

^ ^a|^^, ^zJsl^-AL <&«4J5L^4, °H^4. *Ht^4^lL SE^ »1 tf; 

£^ *]«:34 U€r 5 M14 123 4€\2/fr«; ^-SK^S. ^ a]^3a| 6 Ml 4 4 

03 «S*^:&5. 43:^ SE*r Qs\ X\ 7 Ml 4 153 o>^^( ara | kyl); ^ 3 q)^ 2 03 ^ 

4^(alkynyl)°luL, 

^4 R 11 , R 12 , R 13 , *S R 14 ^ SElr ^S.^<>] R 11 ^ R 12 , fEfe- R 13 3 R 14 7> a^^. oj 

1 M) A] 103 ^SeJ^ ^ SE^ R H,£^R 12 7 fR 13 ( $ R 14 ^3 ^ 

t+3 ^^3^ ^±.^r 4 Ml a) 123 3.2)- 3E£- a]^^ ^di^r 6 Ml^l 173 ^3^^"#^ ^ 

-sit ^ 

<>13 ££r *f-7} M^^IM- #4#^13 «H* *1)2:^K 

^3 #3H^ s^-^-m 3-<>J3 S.^o]§ 3E.«-*>^ jl 0.1 Ml a] 100 

3-°J3 3 ^a) 3 oj i-^^Tfl 2L^# vill^3 -g-^sj^-i- #°H5 i^-^ a]a^bj ^<H1^ ^ 

^^3 ^«-«-s- d l ^1^3^ £r^xr -100 miai 200 r, ti}^-3)*f7fl^ -60 r m)^i 90 r, rH^ w}.^^^] 

^ -10 M)a] 80 *C7} ^^-^cf. o)nJ ^.pfloj ^^o] ^^^^ ^ ^. Dfls Aj^^ Tjo) ti>^3]^rf. 

^ v ^3 ^^^93 ^^(Mn)^ 10,000 Ml*! 1 r 000,000^l7> w>^^}cf. 

3£.SL£-*m 3-°J3 ^ 4i - ^ (exo- selective) ^: ^-7> ^^^5. £- 

<MI ^^^11- m 71^711- j£<a* t SI 1 *. ^^fe 0 J^3}J5.5. 51<y € 4^7l7> <ffl£(en 

do)^ *!-§■ ^£(endo)5. a]^^ 71^711- 7fAi j^o^ ^ ^ *^^ v § ^ Sfe ^^-<>1 
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*1 3-° 3. Sife^l. £ li^-t^ ^ . a} ^ (exo- selective) & JH.ii 

2] 




3LS.£-*m <=>]-g-*fl ic^H-^<a(norbonadiene)4 7}*] ^(alkyne)* * r **IM 1a 

2r^*! 1i4 -Sr£.*Bf- fe^r ^r-ir^. IMS***. °) 7l^7l7 r # 78 5U^r J2-4^-fr 

*f|^(cyclopentenone)2l ^Efll" 7}x\aL o}7]*{| ell- ^-ej 31*»*H (lithium copper nucleophile)# ?2?«fH 1. 
4-^7Kl,4-addition)5. ¥■ 7]^-7}^ J£*J o] 7Hr*rCh 

^ V; 3£- 3J*B, #-§-°l ^*H^ *-S-(catalytic reaction) <>1H 5. cfl^S-Oarge scale)5_ 
«*Hr3] +s1*Hc|-fc 3, *^ 7 r *l ^^l(alkyne)4 3!*i*fl(nucleophile)# Ahfr*H «2r# <^ ^ SJ^r 

fe- ^, S 35*8 ^H^I ^J£ v *3 2. JnH (monomer) -fr^^l"^ (polymerization)^ -B-el^-cf JL ^^^1 

^*fl(exo conformation) # *rJL Si^fe- ^°l^r. 

la] [Sl-SHh 1 1b] 




[2r^ 1c] [Sr^*? 1d] 




[Sr^*] 1e] [2r^*) m 




1g] 1h] 
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BDPS 





& ^ *J-*3<H) 2.ic^ (monomer) <H1 ^(alkylHM- ^ 7] ^7]^ s.*}<HJ ^ ^Tfl £<y^ ^ ^od^ a}) 

#3*? ^-i- ^We al^^r* 4 s 5U*K ^. £ Uf€- Xi^^e ^ o.ofl o)*fl <go^ ^yfl^] 

-a-^^ife 71^71* ci-^Tfl £<a^ sa ois 7^71^ ^7>^ 

*) ^>S. ^« JL?]*§ -^n® ^^*fl3 ^ JMHJ -§-)■§: ^7fA)^ ^ ojcf. 

A ^ S ^#<#^ (oxidative stability) <>] -f ^H2, MlSr^o] -f^^J-j? *J 7] «1 (toughness), ^^<>1 
^- ^3°1 -f^^, ^l^^^l 7]^ (substrate)^ ^ Si ^^^^.uf ^ 

^S#(multichip modules)*]- ^^Hr ^-fr^ ^*g*fl ^ ^(barrier property) °1 

t2r ^71^ ^ofl £ - ^cf. 

^■7lM- ^]^-tV 3?-^"§-# c^fe *h<g* ^3 71 ^(standard Schlenk technique) H^*] ^ 

^^r7l ^ Bruker 300 spectrometer* *r-§-*M 'SSi °- tJ J, 1 H NMR-c 300 MHz<>M, ZL^JL 13 c 

NMR-& 75 MHz*lH ^sq^c}.. 

IR^^^^^r Shimadzu IR-470^ ol-§-sM 71^.5] 

^g-^th^ ^V^^ ^-7>%= £-3E^r GPC(gel permeation chromatigraphy)^ ^r-g-*}^ ^^rS^ 13 } 
^(polystyrene) A SW4r 3L^2.5.Sr#t}. 



TGA ^ DSCSf g£r ^^^r TA tnstrument(TGA 2050)(heating rate 10 K/min)!- o]-§-*M ^-M^S}^. HRMS 
^ A 1#cfl^ v j£Sl Interuniversity center natural science facility°1H ^^sj.ojcf 

l-f-'S^- ^^/^^(potassium/benzophenoneH-M ^Sr^^, CH 2 CI 2 rP ? 0 c °1)>H ^ 

a* ^1 CaH 2 oflAl ^^IsJSi^. 

^I^^l 1 

(^* v ^ 1b^l SiiH(3-butyl-2-pentyl-2,3,3a,4,7,7a-hexahydro-4,7-methano-inden-1-one)^l 

1-^^(1-heptyne; 2.0 m€, 15 mmol). ^^^^^(norbornadien; 2.5 me, 2.25 mmd), Co 2 (CO) 8 (35 mg, 1 mol%) 
^ CH 2 CI 2 20 ro£§ ^fl^l^l^ »Jt&7]<>H ^-<a^Sl^. °1 «J-g-7lofl <a^Sf^4i# 30 7l^M 7 f<^^; 

^ 130 18 Al^V ^-oj ^Al^i^-. »fl-g-7l# 4^ ^^>^^±t ttfl^Al^lJl ^El^-oj^-. ^ 

*^^r ^a^Al^l 4: ^9}^ S^ofl^l H^.p}Sll2fl3rl o]^^ &e j*Hai}. ^7|)^(eluting 
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solution)^: ^HIll<>M|Bfl<>l ^ ( v /v 10: 1)5] £^-§-*«# A r **r$m. ^fl^ 3.0 gS) £$t^( 

^-t: 92%). 

°l ^t:# 5 nrfStJ oflBa^ofl ^ „ 78 ^ofiAi 30 m£<>] ofl^g a. ofl n B u 2 CuLi(3.5g£j Cul*f) 2.5 MS) n Bu 

Li 14.5 nt* «r-§-*l*i*1 *82:)<>f| ^#cf. o] -tf^r*] 7 r <I^>M 5 a|# -§.o> j^^tf. o] yj-g-f-oj *} 

7^ ^ 5 mel- sflH(Celite pad)# S-sM^laL M-M 4f?l vflSJcK cfA] 20 ml 

SI * r -§-*H ^-o>5I^ ^^-t^lr Mia^f. *jBfl3.-g-^ oj^ .g-e^ oflEjis^-qw^ ^ 

15:1)# #7H«rfo_^ Af§-*M ^b^HMJaj ^^oJ-Saefls} ^0.5. ^e)*r°* =3^ ^l:<a fl-^ 1b3 

1H NMR (CDCI 3 ) 6.19 (m, 1 H), 6.13 (m, 1 H), 3.12 (br s. 1 H), 2.71 (br s, 1 H). 2.30 (m, 1 H), 2.20 (br, 1 H 
), 1.89 (br, 1 H), 1.70 (br, 1 H). 1.56 (m, 2 H), 1.41-1.20 (m, 11 H), 1.10 (m, 1 H), 0.96 (m, 3 H). 0.89 (m, 3 H 
) ppm; 

13C NMR (CDCI 3 ) 219.1, 138.7, 137.8, 59.7, 54.8, 48.6, 47.4, 45.1, 45.0, 36.8, 30.1, 29.6, 27.9, 23.5, 23.4, 
14.5, 14.3 ppm; 

1R CO 1730 cm-1; 

HRMS M+ calcd. 261.2218, obsd. 261.2216. 

*flaEL°fl 2-9 

(3J-«M 1a3 

i H NMR (CDCI 3 ) 6.10 (m, 1 H), 6.05 (m, 1 H), 3.02 (br s, 1 H), 2.65 (br s, 1 H), 2.07 (m, 1 H), 1.74 (t, 8.0 
Hz, 1 H), 1.50 (m, 1 H), 1.36-1.18 (m, 7 H), 1.15 (d, 6.5 Hz, 3 H), 0.99 (d, 9.3 Hz, 1 H), 0.82 (t, 6.7 Hz, 3 H) 
ppm; " C NMR (CDCI 3 ) 216.0, 137.5, 136.6, 59.8, 53.3, 48.0, 45.9, 44.2, 43.6, 39.4, 28.5, 26.4, 22.4, 20.3, 
13.3 ppm; IR CO 1730 cm-1; HRMS M+ calcd. 219.1749, obsd. 219.1742. 

&n<$ icsj 

1 H NMR (CDCI 3 ) 6.19 (m, 1 H), 6.12 (m, 1 H), 3.11 (br s, 1 H), 2.70 (br s, 1 H), 2.29 (d, 9.1 Hz, 1 H), 2.19 
(br, 1 H), 1.89 (br, 1 H), 1.69 (br. 1 H), 1.56 (m, 2 H), 1.44-1.25 (m, 13 H), 1.07 (d, 9.1 Hz, 1 H), 0.95 (t, 6.8 
Hz, 3 H), 0.88 (t, 6.8 Hz, 3 H) ppm; ™ C NMR (CDCI 3 ) 218.7, 138.2, 137.3, 59.3, 54.3, 48.1, 46.9, 44.6. 44. 
5. 36.3, 32.1, 29.6, 27.6, 26.6, 22.9, 22.4, 14.0, 13.9 ppm; IR CO 1732 cm-1; HRMS M+ calcd. 275.2375, obs 
d. 275.2372. 

(SKI-*] 1d o, 5^0.) 

1 H NMR (CDCI 3 ) 6.11 (m, 1 H), 6.03 (m, 1 H), 3.40 (br s, 1 H), 3.03 (br s. 1 H), 2.20 (d, 9.0 Hz, 1 H), 2.15 
(br, 1 H), 1.85 (m, 1 H). 1.63 (m, 1 H), 1.48 (m, 2 H), 1.40-1.14 (m, 15 H), 0.98 (d, 9.1 Hz, 1 H), 0.87 (t, 6.6 
Hz, 3 H), 0.80 (t, 6.5 Hz, 3 H) ppm; 13 c NMR (CDCI 3 ) 218.1, 138.1, 137.2, 59.2, 54.2, 48.0, 46.9, 44.5, 36. 
3, 31.6, 29.0, 27.6, 26.9, 22.9, 22.5, 13.9, 13.8 ppm; IR CO 1732 cm-1; HRMS M-i- calcd. 289.2531, obsd. 28 
9.2525. 

(3}^ 1e ^ sm-t) 

1 H NMR (CDCI 3 ) 7.32 (t, 5.9 Hz, 2 H), 7.25 (t, 5.9 Hz, 1 H), 7.04 (d, 6.0 Hz, 2 H), 6.25 (m, 1 H), 6.19 (m, 1 
H), 3.43 (d, 12.0 Hz, 1 H), 3.26 (br s, 1 H), 2.82 (br s, 1 H), 2.48 (d, 9.1 Hz, 1 H), 2.05 (t, 8.3 Hz, 1 H), 1.79 ( 
m, 1 H), 1.6201.22 (m, 8 H), 0.86 (t, 6.8 Hz, 3 H) ppm; ™ C NMR (CDCI 3 ) 215.4, 138.4, 137.6, 137.4, 128. 
8, 128.5, 127.0, 67.1, 54.6, 48.0, 47.9, 46.5, 44.9, 44.7, 35.8, 29.6, 22.9, 13.9 ppm; IR CO 1732 cm-1; HRMS 
M+ calcd. 281.1905, obsd. 281.1913. 
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i H NMR (CDCI 3 ) 6.18 (m, 1 H), 6.13 (m, 1 H), 4.11 (m, 1 H), 3.60 (d, 4.5 Hz, 2 H), 3.09 (br s, 1 H), 2.97 (b 
r, 1 H), 2.70 (br s, 1 H), 2.29 (d, 8.1 Hz, 1 H), 2.20 (br, 1 H), 2.02 (d, 4.1 Hz, 2 H), 1.91 (br, 1 H), 1.70 (br, 1 
H). 1.54-0.88 (m, 14 H) ppm; " C NMR (CDCI 3 ) 218.7, 138.0, 137.0, 125.7, 61.9, 60.1, 59.1, 54.1, 47.2, 4 
6.7, 44.5, 44.4, 44.2, 36.0, 32.6, 29.4, 26.9, 22.9, 22.7, 13.8 ppm; IR CO 1723 cm-1; HRMS M + calcd. 277.21 
68, obsd. 277.2173. 

(2j-«^ 1gB] 

i H NMR (CDCI 3 ) 7.77 (d, 8.3 Hz, 2 H), 7.33 (d, 8.2 Hz, 2 H), 6.19 (m, 1 H). 6.12 (m, 1 H), 4.01 (t, 6.4 Hz, 2 
H). 3.10 (br s, 1 H), 2.70 (br s. 1 H), 2.45 (s, 3 H), 2.28 (d, 8.9 Hz, 1 H), 2.20 (br, 1 H), 1.89-0.95 (m, 19 H) 
ppm; 13 c NMR (CDCI 3 ) 218.3, 144.6, 138.2, 137.2, 133.0, 129.7, 127.8, 70.3, 58.9, 54.2, 47.9, 46.8, 44.6, 
44.5, 44.4, 36.2, 29.5, 29.1, 26.9, 22.9, 22.8, 21.5, 14.0 ppm; IR CO 1724 cm-1; HRMS M+ calcd. 431.2256, 
obsd. 431 .2250. 

(5r^ 1h3 5r^-&) 

i H NMR (CDCI 3 ) 7.57 (d, 6.0 Hz, 4 H), 7.25 (m, 6 H), 6.11, m, 1 H), 6.03 (m, 1 H), 3.58 (t, 5.5 Hz. 2 H), 3. 
03 (br s, 1 H), 2.62 (br s, 1 H), 2.20 (d, 9.1 Hz, 1 H), 2.10 (br, 1 H), 1.80 (m, 1 H), 1.62 (m, 1 H), 1.48-1.18 ( 
m, 14 H), 0.96 (s, 9 H), 0.86 (t, 6.5 Hz, 3 H) ppm; 13 C NMR (CDCI 3 ) 219.2, 138.7, 137.7, 135.9, 134.5, 12 
9.9, 128.0, 64.1, 59.8, 54.8, 48.7, 47.5, 45.3, 45.1, 36.9, 33.3, 30.2, 28.0, 27.3, 23.7, 23.5, 19.6, 14.6 ppm; IR 
CO 1728 cm-1; HRMS M+ calcd. 515.3345, obsd. 515.3333. 

i H NMR (CDCI 3 ) 6.12 (m, 4 H), 6.04 (m, 4 H), 3.03 (br s, 4 H), 2.63 (br s, 4 H), 2.20 (d, 9.0 Hz, 4 H), 2.10 
(br, 4 H), 1.81 (m, 4 H), 1.61-1.18 (m, 14 H). 0.98 (d. 9.0 Hz, 4 H), 0.90-0.85 (m, 6 H) ppm; 13 c NMR (CDCI 
3 ) 218.6, 138.2, 137.3, 59.2, 54.3, 48.0, 46.8, 44.6, 44.5, 44.4, 36.3, 30.3, 29.6, 27.6, 27.5, 26.8, 26.7, 22.9, 
14.0 ppm; IR CO 1729 cm-1; HRMS M+ calcd.477.3733, obsd.477.3736. 

i 

Hej-o) tij-^oU^ aj- 7] aQ^aj 1C >J|A1 afl^ 1b oj 2}^-i.(i.2 g, 4.6 mmol)* CH 2 CI 2 

^(v/v. 1:1) 5 me*fl ^rSS 1 ^. [(C 3 H 5 )PdCI] 2 8.4 mg^r AgBF 4 10 mg* 4 ml$ CH 2 CI 2 ^ l^^v/v. 1:1 

41 ^"J*r ^ Hal M^l «!«<t}-44H 3^*r<H 1.18 l-^oj-f- 

1 H NMR (CDCI 3 ) 2.9-1.7 (br m), 1.7-1.28 (max.)-l.l (br m), 0.88 (br s) ppm; 13 c NMR (CDCI 3 ) 225-21 
5 (br m), 60-25 (br m), 22.5 (br s), 14.1 (br s) ppm. 

1*f ^ *&*3<L3, aj-^S nn*} 1a*r 1c vflx] nj oj ^^<H ztn^) £2.*^ 

(5**r^ 1a3 JlS.**^) 

i H NMR (CDCI 3 ) 2.9-1.7 (br m), 1.7-1.30 (max.)-l.l (br m), 0.89 (br s) ppm; « c NMR (CDCI 3 ) 225-21 
5 (br m) # 60-25 (br m), 23.1 (br s), 13.9 (br s) ppm. 
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(-• 

I- 



^7fl.^ ^-2003-0080158 



1c3 3L2.#eH) 

' H NMR (CDCI 3 ) 2.9-1.7 (br m), 1.7-1.26 (max.)-1.1 (br m), 0.87 (br s) ppm; « c NMR (CDCI 3 ) 225-21 
5 (br m), 60-25 (br m), 22.7 (br s), 14.1 (br s) ppm. 

(3*^ Id*} 

i H NMR (CDCI 3 ) 2.9-1.7 (br m), 1.7-1.29 (max.)-1.1 (br m), 0.89 (br s) ppm; « C NMR (CDCI 3 ) 225-21 
5 (br m) f 60-25 (br m), 23.1 (br s), 14.0 (br s) ppm. 

(SK V ^ 1e3 5lS.«e)oi) 

i H NMR (CDCI 3 ) 7.6-7.25 (max.)-7.1 (br m), 7.1 -6.97(max)-6.5 (br m), 3.6-1.6 (br m), 1.6-1.21 (max.)-O 
.9 (br m), 0.9-0.83 (max.)-0.5 (br s) ppm; *»3 c NMR (CDCI 3 ) 225-215 (br m). 60-25 (br m), 22.9 (br s), 1 
4.1 (br s) ppm. 

i H NMR (CDCI 3 ) 7.64 (br s), 7.34 (br s). 3.8-3.63 (max.)-3.4 (br m) f 2.9-1.7 (br m), 1.7-1.33 (max.)-l.l ( 
br m), 1.03 (br s) ppm; 13 c NMR (CDCI 3 ) 225-215 (br m), 135.5 (br s), 133.9 (br s), 129.5 (br s), 127.5 (b 
r s), 65-62 (br m), 60-20 (br m), 26.8 (br s), 19.2 (br s), 14.1 (br s) ppm. 

(3}^4} lh£) 3:3. #eH) 

i H NMR (CDCI 3 ) 7.75 (br s), 7.33 (br s), 4.203.98 (max.)-1.7 (br m), 3.46 (br s), 1.7-1.35 (max.)-1.1 (br 
m), 0.93 (br s) ppm; « c NMR (CDCI 3 ) 225-215 (br m), 60-25 (br m), 25-23.2 (max.)-20, 21.6 (br s), 14. 
1 (br s) ppm. 





Mw 


Mn 


Mw/Mn 


IR(CO) 


4 s ■§■(%) 




1a3 


28400 


15100 


1.88 


1731 


98 




1b oj 


22400 


12800 


1.75 


1730 


93 


-B*H 3 




17800 


10500 


1.70 


1728 


90 


<a*H 4 




27300 


15400 


1.77 


1729 


82 


-a*Hi 5 


2K V *J 1eS) 


15200 


9600 


1.58 


1733 


87 


6 


if 51 










n.r. 






12500 


8400 


1.49 


1727 


92 


8 




17200 


11200 


1.54 


1726 


80 


-*1*H 9 






(insolube) 






98 
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<#7) *H°fl 1-9*^ *»*H 1a, lb, 1c f 1d, 1g r % IhSj jLSLf-el^ =-4? a]^ 

0.317 w$ ~*i3- 3.H*tfXK)r. <>] «j-HH-^ 7}5., Afl^ 5 x 5 mm B] ^ *K2.°<f .2-5. ^el# 4s 180* tflo] n 

^1^* -ti^Si^r. 9 7 fl5l ^ ^ 7H2I ^^>i sflfi©| <y«^ *el*o.s."¥-El Eflo) «oj oj^ ^-e]six| 

*H°fl 1Q— 11 

*f7] j£ 2<H) u}5)- 3L£^-?>M E}*y^ 5.^54 SiitH^ ^*Kr 5* 

10^: 1b5j 2]- ^«Vai 3a oj 3}^--.^. 1:1 6J ^.a]^ ^v^oj^ AjAjofl 

1b5j ^SK 1 3a5l 3*«-sr* 1:53' ^WSH 1 *. iS^e!^ *r7l 2<=HJ H-eHHS!^. 



2] 





§«1 


Mw 


Mn 


Mw/Mn 


IR(CO) 




10 


51* el*) 


1:1 


65700 


12500 


5.27 


1727 


98 




3**M 1b5V 
3a5] 


1:5 


1 53800 


25400 


6.06 


1726 


98 



ia^eHsj WW 

( A ^H) 35J Ib^l f*^^ 5}-^ 3a5j JUhE* 1:151 <§^^ 5i#eM) 

1 H NMR (CDCI 3 ) 2.9-1.7 (br m), 1 .7-1 .33 (max) -1.1 (br m), 0.89 (br s) ppm; « C NMR (CDCI3) 225-215 ( 
br m), 60-25 (br m), 23.1 (br s), 13.9 (br s) ppm. 

Mi*l«a 451 1b5} 3a5j Sr^#^ 1:551 -§-*l^_ ia#el*H) 

1 H NMR (CDCI 3 ) 2.9-2.36(max)-1.7 (br m). 1.7-1.33(max)-1.1 (br m), 0.89 (br s) ppm; 13C NMR(CDCI3) 
225-215 (br m). 60-25 (br m), 23.1 (br s), 13.9 (br s) ppm. 

^f3Ml Ajtg) 

^■7) ^A)ofl io~11*1H ^fM) ^<HW ^r^K 1 1a 51- S)-*^ 3a5l s^-s^o) ^ ^sM^ a] ^ 

<M 5 ^o] ^ tt:^l« a ^^«S1 ifl^i^ <y^^1 -8-el^ofl 0.317 /an 

5J -f^S. S^^fS^r. °l ^^1-* 7fS, 5x5 mm5l ^7^^^ 180* m<>|«. a!^-§- ^ 

Al^^r. a1^^2}- fl-aj.^ 33^ aj^ -a ah 9 785] ^ 7fl51 ^^^! 

*el^o.^El Efloj^ofl 51^| ft?] sj^l a*^. 3t?t SJ-^ 3a5J «-^o| *}AloJ 10 51 ^^fe. 9 7 fl5l 

^ 2 71)5] ^7^7^ oj^^i ^ei^-o.^^ Eflo|Hofl jfrtu s|cjo^ v|^^i 7 7 fl5l zj^Hf- -ft-elsl^l 
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& l^ofl ^ 1^-^ 3- 0 J3 7l^7l» 7>*)JI 5J[^ i^HM 3J-^#*1 f^*H±f ^-^£7f 

•irBj-eJ ^(barrier property)*] 3<HM-^ ^*§±.tf, n?}^ 3-g-°l 7^3^, £^ ^r^flS. 



(57) ^3 




[S**M 2] 




^71 1 ^ £r*H} 23] *]*M, 



R 1 t R2 t R3,SR4^2f4 **1<1, ^4:; ^.3!; 1 2051 SE*f ?W ^ 

<£^1 o^^ai. -a «, 3^ ^ 

$-4^5. ^fe- ^1^5)^1 ^4:^ 6 405] oj-^ ; ftSj-^S. i*]^ ^ A) ^Sj*] 7 M) 

*1 155] oHW(aralkyl); *thh^ 3 205} <U^)^(alkynyl); ^ SR , R SR , SSR , R SSR , S(=0)R, RS(=0)R, 
0 0 

S-R" R'-S-R* R 0 R 

0 , R C(=S)R . R C(=S)SR , R SO , H, R N=C=S, R NNC(=S)R . ^VtCfe— 0 (0%-SR" 

R* R" 0 R" 



ii 
0 



ii J . „ i.. « i. . _ fi 'I i 



0 OH R* 

CJn-0 — (0%rSR* (CH^CJh-NH — «>%rSR" ^ R*-C-0-CH 2 -^-CH 2 -NH-{CH )^SR' 

x ^ ? ^CH 2 -N + H 2 -CH 2 -CH 2 -NH-fCH 2 VSR w 



CH^SR" t ^ 



J3/g-; 3:4r^r 3 vfl*] 125] S.^ #5.5}- a] 
-t 1 Si-^-H; 



«\3.;fiM o r \i ^^r. ^sjol &± 
■*J 3#; 6 vfl^l 175] 



1 103} <£*le] 
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n£-0 SE*r 1 o|jt # zfzf*] n, 3> n*r 1 M]*] io<i) ^o)j7 ; 
R, S R fe-^ £^^o^ ( t&±^ ! i^|a| 20^1 3t$r 7}*) ^ tH^I, 'iH^l'tilL <£Qv\-$rA). ^ti 

a)©^*}; ^SHr^3. Sfe 6 4051 o^; i£2K^5. SE-b # 

€- 7 M)a] 153 ^>^-^(aralkyl); 5E*f 3 M]*! 203 ^^^(alkynyljol JL; 

R^r ^*\2-3- w 1 MM 203 Sife 7}*] ^ 

of^^.A] # ov*^a|a2^ # <g^. ^sk^^. Aie-^ ^ 5 mm 

123] A)#^v^ ; Q-SH^s. ££f ^lS^M oj-o. 6 ^ 4Q ^ o>^ ; ^j^-fc^. gc^ ^3 

a] 7 vfl*] 152] a}^z)(aralkyl); S^r 3 MM 203 ^l^(alkynylHaL, 

^7} R ^ ^di, ^^r ^31*1 *Hd ^ . R 4 <a^5l<^ a]#^ t§A^v oj^ 

^^g- 2. 

*fl 1 WstM*!, 

-#7] 1 SE^r 2^. Sa]3*t 3j-^-l-o| ^>7) laS. SL*)$tr ty^, ^7] ^^-aj 1b ^ j£a}£)^ sm-§- f 

^7} 1c^ ^Alsl^ f*7] 1d5. JtA]^^ S}-7] ^a|s^ 2j-^"^ r fl- 

1f^L I£Aj5^ 2}-^#, ^7] 1gS. J£A)sq±r ^7) 3}-«Va] lhS . £a]£] ^ S^f-, ^ 2j-^ 

1i5. SL^ls)^ SJ-^S ^I^-oJaI Jiel^ ^-7f ^2.#e]^: 

[3^^ la] 1b] 




1e] If] 




[^^1 ig] t^^ 1 ih] 
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TBDPS 





^^g- 3. 

(addition copolymer): 
[SfSK 1 1] 





k^f 0 M]*l 43 ^t°H; 



R»,R2,R«,!lR4tW ^33-2.3. ^-aH|, 1 ifl*] 20 3 Slxr 7^1 ^ 

SJ-^S. Sifer *ltr3*l 6 vfl*l 403 *r«; «JK*4r3. 5E^r *1«:3*1 ^4:^ 7 Ml 

*] 153 *rU:*J(aralkyl); 3 vJH 203 ?1 ^(alkynyl); J£^r SR , R SR , SSR , R SSR , S(=0)R, RS(=0)R, 
0 0 

S-R* R'-S-R* f 0 R' 

it »• 1 

0 



n 
0 



0 
II 



. R C(=S)R . R C(-S)SR , R SO 3 H, R N=C=S, R NNC(=S)R f (CH ^ C ^° (CH ^ SR# , 



r r 8 r 8 oh R- 

CJh— 0 — (CH^SR* (CH)fp-fC}n-NH — (CH^SR* R~-C-0~CH 2 -Ctt-CH 2 - NH^(i ^SR' 



R* 

CH^SR" 



<3> or 

^-^CH^-rf + H 2 -CH 2 -CH 2 -NH-{CH 2 ) ?? -SR' 



*1 3Etf*rfr Wt*]5L; 
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^7fl^ ^-2003-0080158 



^7] R i4R 2 ( SR 3 4R 4 r44riir ^3-®<>) *V\d ^ ^3*1 !B^r 1 103 ^zjej 
S 3 MM 123 -g:5LS}- a]#^ ZZ#; 3E*r 6 MM 173 i^^-i-^ 

R ^3^; <£^>M <!>^M ^ ^33*; SE^r <&?1)^ nl*M«°H; 

^7|Rl | R2,R3 i 5R4oJ^ ^33^r *W3 JE^*Hr 3^*H1 

*M3 n o. 0 ^ 1 °1JL, z^3 n, S n^r 1 MM io3 ^°)jL; 

R , « R *r ^3*- sL, ^4i^r 1 MM 203 Hi^r ttti, tt^M^lL 

n^L^^l. °V^^- A L *>«**l-a«, SEfe SE^r *1^£M ^ 5 MM 123 

A)tit^; ^SH^^. SE^r *) 3:3*1 6 MM 403 «*K*j&£ SE^r *l«-3*l & 

7 MM 153 *>l£*!(aralkyl); SE^- <*hS^r 3 MM 203 ^^(alkynylHuI; 

r ^ ^ ^a]o_3., ^^i; 1 mm 203 ^ se^ 7W <y-*j, ^ai, ^Ai-au ««ni*Ai f 

123 ^SHr^S *l«r^l 3E*r *1&3*1 6 MM 403 ^SHr^S. ^tt *1€3 

*1 ^hfc^ 7 MM 153 °H^(aralkyl); ^db^r 3 MM 203 ^^(alkynyOolul, 

A <M R^*r±. HE^r ^^o] «}M ^,R^^^ a)#^ rz#^r ^ 51^. 

3] 




<#7) 33 ^**m, 

0 MM 43 Qfr^JL; 

R 11 , R 12 , R 13 , R 14 ^ AA SE£r *A]°i 1 MM 203 ^ 7>X| ^ 

SE^r *l«:3*l 5 M)^) 123 Al#5.^; ^r^-tS. 2E^ *m3*l 6 M)^l 4 

03 *>H; ^r^^^i^. ^l«r€ SE^f ^l^3^l ^^r 7 vfl*l 153 ^^(aralkyl); SE^ 3 M)*) 203 ^ 

^^(alkynylj^lul; 

R" ( Rl2 ( R13 ( SRl4fc ^fe §^<>l *}M Ti^h, R « 2f R 12 , R 13 3 R 14 A^5. <S 

^3°1 ^4^r 1 vfl^l 103 ^^3^1 HW4r ^ A J^ ^ ^2, R " . Sfe R 12 7> R 13 , R 14 #3 ^ 
q-3 ^^3<H 4 Ml*] 123 #5E5J a]^^ a#; S^- 6 MM 173 Jl3^^* ^ 

^ SZ^. 

*« 3 ^^'5i<H A 1. 

A J-7l ! ^ 2S. AAlS)^ ^S-l-o] ^7] 1a5 . iLA]3^ 3^^-#. «}7l 1b^ SA13^ ^^ v -i-, 

2)-^ 1c5. 3£Al3^- 2)-th#, 5^^-^ Id^. 3EA]3^ 2]-^-#, ^-7} #f*4\ 1e5. 5)-^# f ^-7] ^ 

^ If^. i£A)i)^ S^V^, *M Ig^. iA]S]^ 2*#t., S}7l 1h^ JLA]3^ « $J-^ 

115. ILAlSjfe fl-^l-S. ol^c^^l ^O.S.^El 1 ^ o]aj. Aj^s}^ Jl3« ^r^« ^-7} ^^^-^l: 
la] lb] 



- 15 - 
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[Sj-^i 1c] 1d] 




[2^^ 1e] [3}-^ if] 




1gJ 1h] 



BDPS 




SJ-7] SHM 1^. &A)S)^ 2]^, ^ ^7| 25. j^Sl^r 3}^#5_ o)^<H^l SJlS^El >ti^S]^ ic^^lTil 
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2] 
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3^2J I 



^3-5-5- Sr^ *^H, 0 421 ^^o|al; 



R1,R2,R3,SR^^ ^3.2.3. Efe §-^H. 4^; 1 202] ^ 3^ 7}^| <£ 

S^iS. *]$^ *ms)*l ^4 6 vfl^l 402] ^tiS. ^1*5)^ 7 vfl 

XJ 15S1 o>%zJ(aralkyl); ^4it 3 202) ^^(alkynyl); Efe- SR, R SR , SSR , R SSR , S(=0)R , RS(=0)R, 
0 0 

S-R- R'-S-R' f 0 R- 

II II 

0 , 0 , R C(=S)R . R C(=S)SR , R SO 3 H. R N=C=S. R NNC(=S)R , ( CHJcFtCIh-O (CH)„rSR* 

(0)^8 8 OH f 



CJs-0— (CH^SR* (CH^Cjfj-NH— fCH^SR* R -- C -0-CH 2 -CH-CH 2 -NH-<CH) ss -SR' 



R" 



cr 

N:r ^CH2- CH 2 ~ NH-{CH 2 )„r SR' 



^ ZL#; 3 123 a] 



^3 n€- 0 1 °)JL. ^3 n. ^ n 1 M|a1 103 JL; 

R, 31 R ^ 1 ufl^l 203 7^1 <g*l, tt*M. tt« 

a) #3*J;*J; ^SH^^. H^r A) $3*1 6 vfl*l 40 3 ^SK^h^ *j$^ ^l^^^l & 

^-ri:^ 7 Ml*] 1551 of^^( ara | ky |) ; ^c^- 3 vfl a] 2 0S] ^(a1kynyl)<>laL; 



R^ ^mLSi, 1 Ml a] 203) Ajg 7^1 <|H^], ^a]aj^ / ^^^^-a], 

12^ a)^s.^^ ; 3z±r ^I^a] ^ 6 40^1 S^- 

a) ^ &±L^r 7 vflA| 150) o^^(aralkyl); ^ 3 vfl a] 2 0^l ^^(alkynylHoi, 

Rfe^r± ( §5.^1^) *Ki ^-f, RSf ^^s]<H Al§«{ ^ y^-. 
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^(addition copolymer)^ J^HMM SZ<H<M, 



a) *1-7| 3^*J 15. 3*1 s]fe ^ ^7J 2^ ^#5. ol^<H*i 1 ^ °l A o v 



b) 1 ^ ^5] 3]-*M 3±3- SL^tt ^V5^1 3-^ 
1] 




[2J^ 2] 




krr O m^l 45] 



R 1 ,R 2 .R 3 ,^R 4: bzm ^3 -£3. ^ ^H, 1 MM 205} &q ^ 7M 

SJ-^diS. ^ *1«r*M &£i^r 6 MM 405] ofsg. ^-jH^s. %l±t 7 vfl 

A 155] ^^(aralkyl); 3 MM 205] ^l^(alkynyl); 5£*r SR , R SR , SSR , RSSR, S(=0)R. RS(=0)R, 

0 0 

0 , RC(=S)R. RC(=S)SR, RSO 3 H, R N=C=S, RNNC(=S)R, (CH^C^O (CH^SR" 
N->^ c j_ ..... — — 



II 

0 

(0- 



Cfr~0 — (OO^SR" (CH^Cjjr-NH— (CHVSR* R w -C-0-CH 2 -CH-CH 2 -NH-{CH ^SR" 
CH^SR" „^ VS3 ^CH r -M*H 2 -CH 2 -CH 2 -NH-(CH 2 ) R rSR" 



R* 
i 



€ ^i^r 3 MM 123) 2.3} 3^ 1:5.5} a| 

4 s 



o] ^-f. *l£. <a^sj<H ^ 1 103 ^^el 
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^21 n^O£^ 1 °]JL. *W2l n,^n^1 ifl*l 1021 JL; 

R, Si R *r ^*\2.3. t &£l^t 1 20*1 SEfe 7>x) ^ ^a), ^aJa^ 

oHM-M-a*. l^]^, W)^; SE^r A)**!*] 5 vfl^l 1221 

a) ^^S. *l$r€ *I**J*1 »£r 6 ifl*] 4021 <>Hi; «JH*4iS. S£r *)«r*l*l & 

£ <Eh£:^ 7 vfl*l 1521 °Hi:*J(araIkyl); SE^r 3 2021 ^^(alkynylHol; 

r^- z\7\ l~^™±2. t 1 2021 ^ 7f*l «fi <£zJ, ^a], ^a]^. ^s^a], 

^Snit^^l, *>«^*1, *Mi+^]-Jl« r «*1^, SE^r «1^ ; ^^^5. 5Efe *msl*| 5 M)*l 

122} Alt^lHJ; 6 M)*l 402) *Hi; <£3K^3. a]«t^ 

Qgr ^hfc^ 7 1521 <^m^(aralkyl); SE^ 3 *fl*l 2021 <£7l ^(alkynylHol, 

^7] ^-fc, SE£r ^^^1 ofvi R*l- «a«*l°1 a]#^ zil-i- ^>3« ^ 
[2*^ 3] 
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W 32} ^oflAl, 

m^OMI^l 421 ^olJL; 

R 11 , R 12 , R 13 , ^ R 14 ^ 3E^r *^ofl. ^4:; IhS.* ^4i^r 1 2021 ^ 7>a] ^ 

^ t»A] t ^A1AJ^ # Ji^A], oV^^^l, o>^^l^«, iMI'd. SE^r wl^; «-3K^3. 

^m^l 2E^r *1$S]*1 ^ i£a^ 5 1221 Al#^^ ; ^3H*4i3. *1«:€ 5E*r *l«r3*l S^r 6 4 

021 <>H|; ^SH^s. SE-b *13;£J*1 ^ ^4:^ 7 1521 o^^(aralkyl); 3E^r &±.^r 3 Ml*l 202) <& 

7l^(alkyny0<^lal; 

^71 R " f Ri2,Ri3 r 5Ri4fe. SL^r ^.£.3!*] R 11 ^ R 12 r SE^- R 13 ^ R 14 7> 

^51<H 1 Ml^] 1021 ^^Bl^l ^ Slal, Sfe- R 11 r ^ R 12 7 > R 13 , J R 14 f 5) o]± 

M-21- ^^S]<H 4 1221 3£2l- £fe ^5}- a#; 3E^ 6 M)*l 172j Jiel^l:^ ^ 
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